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In This IssueMining the Cancer Genome for the Real Culprits
PAGE 1065
The genomes of epithelial cancer cells harbor myriad genetic alterations.
Elucidating the alterations that are functionally important for cancer devel-
opment represents a critical bottleneck in the identification of anticancer
drug targets. By integrating RNA interference viability screens with analy-
sis of whole genome structure and the unbiased identification of trans-
forming kinases, Boehm et al. identify IKBKE (IKK3) as an oncogene that
activates the NF-kB pathway in breast cancer. The paper presents a
framework for integrating genomic approaches in order to identify poten-
tial drug targets and provides an explanation for the long-standing clinical
observation that breast cancers display elevated NF-kB activity.
Spoiling the HSC Microenvironment Leads to Myeloproliferation
PAGE 1081
Hematopoiesis is maintained by stem cells (HSCs) that undergo fate decisions while integrating intrinsic and extrinsic
signals, the latter derived from the bone marrow microenvironment. Orkin and colleagues find that deletion of the gene
encoding the tumor suppressor and cell cycle regulator RB results in loss of hematopoietic stem cells (HSCs) and myelo-
proliferative disorder. Similar observations were obtained by Purton and colleagues when deleting the gene encoding the
retinoic acid receptor gamma (RARg). Absence of either RB or RARg in the microenviroment, rather than in the HSC,
caused myeloproliferation. Thus, these genes are required for extrinsic regulation of HSCs and suggest that the microen-
vironment can play an active role in disease pathogenesis.
Enhanceosomes Cover All the Bases
PAGE 1111
Viral infection of mammalian cells triggers the coordinate activation of a set
of transcription factors, which coassemble on the interferon-beta enhancer,
forming an ‘‘enhanceosome.’’ Panne and colleagues report a structure of the
DNA-binding domains of IRF-3, IRF-7, and NF-kB, bound at their respective
sites, leading to a model for the complete enhanceosome. A strikingly compact
organization of overlapping protein-DNA contacts creates a single, composite
recognition surface. The tightly organized structure is consistent with invariance
of the enhancer DNA sequence over 100 million years of mammalian evolution
and adds new insights into enhanceosome assembly.
Coactivation Start to Finish
PAGE 1125
Aberrant activation of the transcriptional coactivator SRC-3 results in oncogenesis. Wu et al. now provide evidence that
regulation of SRC-3 activation and transcriptional specificity is the result of coordinated and biphasic phosphorylation-
dependent ubiquitination events. The authors show that phosphorylation-dependent, multiple monoubiquitination of
SRC-3 causes its activation, which is followed by long-chain polyubiquitination of SRC-3, resulting in its degradation.
This complex regulation of SRC-3 serves as a ‘‘transcriptional time clock’’ to control both the activation and lifetime of
this coactivator.
Capping off Translational Repression
PAGE 1141
The molecular mechanism by which microRNAs in complex with Argonaute (Ago) proteins inhibit translation has remained
elusive. Kiriakidou and colleagues now report that a cap-binding domain within Ago proteins can repress translation
by binding to the m7G cap of mRNAs. Furthermore, the authors identify critical residues within Ago that are required
for this binding. The authors propose that Ago proteins repress initiation of mRNA translation by binding the m7G cap of
mRNA targets, thus likely precluding the recruitment of the initiation factor eIF4E.Cell 129, June 15, 2007 ª2007 Elsevier Inc. 1025
Nonhistones Sneak into Centromeric Nucleosomes
PAGE 1153
The kinetochore is a multiprotein complex that forms at centromeric chromatin andmaintains attachment of chromosomes
to the spindle during mitosis. In budding yeast, the histone variant Cse4 replaces conventional histone H3 at the centro-
meres and is essential for kinetochore assembly. Mizuguchi et al. now show that a nonhistone protein, Scm3, is required
for centromeric recruitment of Cse4 and replaces histones H2A andH2B in preassembled histone octamers. These findings
indicate that a nonhistone protein is part of a centromere-specific nucleosome core and ensures kinetochore assembly.
Spatial Variability in the SCF Dimer
PAGE 1165
SCF ubiquitin ligases control the cell cycle, signalling, and development by targeting proteins for degradation through sub-
strate-specific adapter subunits called F-box proteins. Tang et al. show that the F-box protein Cdc4 contains a conservedD
domain that mediates dimerization of the entire SCFCdc4 complex. Structure determination and modeling of the SCFCdc4
dimer reveals variable distances between the two substrate binding sites and the two catalytic centers. This spatial vari-
ability may accommodate diverse acceptor lysine geometries and thereby increase catalytic efficiency. Multimerization
may control the catalytic activity of many different ubiquitin ligases.
Keeping a FERM Grip on FAK activity
PAGE 1177
Focal adhesion kinase (FAK) regulates cell adhesion, migration, and survival in response to signals from integrin and growth
factor receptors. Lietha et al. determine the crystal structure of FAK in its autoinhibited state. This structure shows how its
regulatory FERM domain binds intramolecularly to the kinase domain, blocking the catalytic cleft and forcing an inactive
conformation of the kinase activation loop. Structural and biochemical analyses indicate that the FERM domain provides
additional levels of inhibition by controlling access to the activating phosphorylation sites. In the autoinhibited state, both
autophosphorylation and Src-mediated phosphorylation of the activation loop are blocked.
Fixing the Gigantic Problem of Rubisco Assembly
PAGE 1189
Ribulose-bisphosphate carboxylase/oxygenase (Rubisco)—the enzyme responsible for the
fixation of atmospheric CO2—is arguably the most abundant protein on earth. Rubisco
consists of eight large (RbcL) and eight small subunits (RbcS). Here, Saschenbrecker et al.
demonstrate that efficient assembly of Rubisco requires the chaperone RbcX. RbcX recog-
nizes the flexible C-terminal peptide of RbcL and promotes the formation of RbcL8 core com-
plexes. Association of RbcS displaces RbcX, resulting in active Rubisco. These findings could
contribute to engineering a more efficient form of Rubisco that would allow plants to absorb
more CO2.
Ciliary Biogenesis Finds an ’ome
PAGE 1201
Bardet-Biedl syndrome (BBS) is a genetically heterogeneous disorder whose symptoms include obesity, retinal degener-
ation, and kidney cysts. Mutations in BBS genes cause defects in cilia formation and function, but the molecular basis of
these defects is unknown. Nachury et al. show that a complex of seven highly conserved BBS proteins, termed the
BBSome, functions in ciliary membrane biogenesis. This function of the BBSome is mediated in part by the small GTPase
Rab8, which enters the primary cilium and promotes extension of the ciliary membrane. The BBSome may thus represent
a conserved and integral component of vesicular trafficking to the primary cilium.
It’s a Cell-Eat-Cell World
PAGE 1215
Cell competition is a phenomenon in which ‘‘minute’’ cells are replaced by ‘‘dominant’’ cells in
a developing tissue. This phenomenon may occur at the boundary between tumor cells and
their genetically normal neighbors and during liver regeneration. Li et al. describe five genes
that are required for cell competition in Drosophila and find that these are related to the corpse
engulfment pathway. Surprisingly, they find that even wild-type cells can be killed by cells with
elevated engulfing activity. They propose that during cell competition, dominant cells ‘‘eat’’ their
way through the minute tissue.Cell 129, June 15, 2007 ª2007 Elsevier Inc. 1027
